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Abstract: The ichthyofaunal diversity of the Karala River and its adjoining areas in the Jalpaiguri District of West Bengal was studied
from February 2009 to September 2010. A total of 3 identified species of freshwater spiny eels belonging to the order Synbranchiformes
were recorded from a total of 55 captured species. During the course of the study period, the researchers collected 3 specimens that
showed nearly all of the important features of Macrognathus pancalus except for the caudal fin character. The caudal fin was entirely
converged with the dorsal and anal fins. The soft dorsal fin ray characters and the number of free predorsal spines specify that they
belong to Macrognathus pancalus Hamilton, 1822. They show this type of morphology due to the regeneration of the tail.
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Regeneration is the process of renewal, restoration,
and growth that makes genomes, cells, organs, organisms,
and ecosystems resilient to natural fluctuations or events
that cause disturbance or damage. Regeneration of different
organs among diverse fish species has been recorded by
Menon (1951), Bensam (1965), Wagner and Misof (1992),
Raya et al. (2004), Becker and Becker (2007, 2008), Shao et
al. (2009), and LeClair and Topczewski (2010). The earliest
recorded experiments on tail-fin regeneration in fish from
the standpoint of morphogenesis were performed by Morgan
(1900, 1902, 1906). Later, Morrill (1906), Scott (1907 and
1909), Beigel (1912), and Nabrit (1929, 1931) performed
experiments along the same lines, except that the tail-fin
regeneration occurred in freshwater riverine spiny eel.
Fortnightly during the study period, fish were captured
by gill net and bag net from the Karala River and its adjoining
areas, at 26°41′18″N–26°28′45″N, 88°34′24″E–88°44′23″E,
and 80.16–119.79 m elevation (Figure 1). All samples were
kept in buffered formalin solution for 4–5 h for proper
fixation (Jayaram, 1981), and spiny eels were segregated
from the master stock. Morphometric measurements
were done with simple Vernier calipers and a steel ruler;
meristics data were taken under a simple light microscope
and the samples were subsequently identified with the
literature of Talwar and Jhingran (1991) and Jayaram
(1999). Spines, rays, and vertebrae counts were confirmed
by digital X-ray. The study was carried out from February
2009 to September 2010.
* Correspondence: amalpatra@yahoo.co.in

All 3 identified species of spiny eels, Macrognathus
aral (Bloch and Schneider, 1801), Macrognathus pancalus
(Hamilton, 1822), and Mastacembelus armatus (Lacepede,
1800), were recorded in the present study from a total
of 55 species (Patra et al., 2011). Besides these species, 3
individual spiny eels were captured from the confluence
of the Teesta and Karala rivers and the adjoining areas that
have not been reported elsewhere by any ichthyologists
so far (Shaw and Shebbeare, 1937; Hora and Gupta, 1940;
Jayaram and Singh, 1977).
The systematic account of these nontypical spiny
eels is as follows (Figure 2; Table): body is elongated,
compressed, and eel-like, with slender neural and hemal
spines. Rostrum is rounded in cross-section and devoid of
tooth plates. Body is covered by small cycloid scales. Rim
of anterior nostril has 6 slender, finger-like projections.
Preoperculum contains 4 spines. Dorsal fin is long and
is preceded by 25–26 isolated movable spines. Preorbital
spine strong and penetrates skin. Anal fin has 3 spines.
Total number of vertebrae is 60 ± 2. Back of the body
is greenish olive and belly is yellowish in color. All soft
fins are also yellowish and have numerous minute black
spots. All of the above features approximate them to
Macrognathus pancalus. However, dorsal and anal fins
are entirely confluent with caudal fin and resemble those
of Macrognathus guentheri (Dey, 1865). Measurement
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Figure 1. Map of the part of Jalpaiguri district showing the River
Karala.

Figure 2. Lateral view, preopercular spines, scales, and X-ray
impression of regenerated tail of Macrognathus pancalus.

of standard length (from anterior border of lower lip
to hypural base) is 98.03% of total length (the greatest
distance between the most anterior projecting part of head
to posterior tip of caudal fin); extended head length (from
tip of the rostrum to most posterior point of operculum),
predorsal length (from anterior border of lower lip to base
of first dorsal spine), and preanal length (from anterior
border of lower lip to base of first anal spine) are 18.12%,
21.04%, and 60.35% of standard length, respectively;
depth of head at posterior margin of orbit, eye diameter
(distance between margins of the cartilaginous eyeball
across the cornea), interorbital distance (distance between
the 2 orbits), and snout length are 26.4%, 8.8%, 7.41%, and
29.17% of extended head length, respectively. Number
of soft dorsal fin rays, soft anal fin rays, pectoral fin rays,
and caudal fin rays are 37–40, 40–44, 16–18, and 12,
respectively. As dorsal and anal fins are entirely confluent
with caudal fin, measurements of their distances were not
possible.

Systematic explanation of these 3 spiny eels is difficult.
Apparently, they represent members of Macrognathus
guentheri (Dey, 1865), because their dorsal and anal fins
are entirely confluent with the caudal fin, rostrum is
round in cross-section, rostrum is devoid of toothplates,
and because of the presence of preopercular spines that
are sharp or (rarely) hidden under the skin and a caudal
fin with 12 soft rays. However, they are distinguished
from Macrognathus guentheri by having fewer predorsal
spines and soft dorsal fin rays (Talwar and Jhingran, 1991).
According to Talwar and Jhingran (1991), Macrognathus
guentheri has 27–30 predorsal spines and 58–74 soft
dorsal fin rays. Freely movable dorsal spine numbers
and soft dorsal fin ray numbers suggest that they are
representative of Macrognathus pancalus Hamilton with
regenerated tails. The regeneration took place at an early
stage of the life cycle, probably during the fingerling stage.
After tail amputation, stumps of caudal fin rays may
have been present, and thus the tail regenerated. This is
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Table. Measurements (in cm) and meristics of typical and regenerated-tail Macrognathus pancalus.
Typical
Macrognathus pancalus

Measurements

Regenerated tail
Macrognathus pancalus

Range

Mean

SD

Range

Mean

Total length

12.5–13.8

13.28

0.67

9.5–13.6

12.17

Standard length

11.3–12.7

11.93

0.71

9.3–13.3

11.93

Extended head length

2.1–2.25

2.18.

0.08

1.82–2.33

2.16

Head depth

0.53–0.6

0.56

0.04

0.5–0.61

0.57

Eye diameter

0.28–0.3

0.29

0.01

0.17–0.2

0.19

Extended predorsal length

2.5–2.7

2.59

0.1

2.17–2.65

2.51

Anal length

6.9–7.5

7.23

0.31

5.5–8.1

7.2

Dorsal fin breadth

3.2–3.8

3.44

0.3

Not possible

Pectoral fin breadth

0.22–0.3

0.26

0.04

0.22–0.27

Anal fin breadth

3.6–4.2

3.93

0.31

Not possible

Interorbital distance

0.11–0.18

0.145

0.04

0.11–0.18

0.16

Rostrum distance

0.6–0.75

0.67

0.08

0.55–0.7

0.63

0.25

Meristics
Dorsal spines

25–26

25–26

Soft dorsal fin rays

36–38

37–40

3

3

Soft anal fin rays

39–42

40–44

Pectoral fin rays

16–18

16–18

Caudal fin rays

12

12

Preopercular spines

3–4

4

Anal spine

also dependent upon the presence of musculature and
endoskeleton at the site of amputation (Shao et al., 2009).
The signs of regeneration are always evident when we
compare radiographs of tail-fin skeletons of both normal
and regenerated-tail Macrognathus pancalus.
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